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To  the  present  time  the  reservoir  of  the  lioterello9ic  pathogen  in  nature 
hae  not  been  conclusively  established.  Its  paths  of  penetration  into  an  organ¬ 
ism  and  the  p?rio-ic  of  its  retention  and  excretion  by  sick  and  convalescent 
animolc  are  rejections  that  remain  unclear. 

The  majority  of  invent ieatoro ,  while  not  rejecting  the  airborne  path,  con¬ 
sider  the  oral  path  of  infection  as  the  more  probable. 

It  ic  known  that  the  listerellosis  pathogen  can  remain  viable  for  a  long 
period  in  forufco,  manure  and  duet,  retaining  its  pathogenic  capacities. 

A  case  in  Uorway  was  described  where  a  peasant, while  cleaning  sheep  pens 
where  sick  an  leal  c  were  located,  was  infected  with  listerellosio  by  dust  con¬ 
taining  t.ho  diocese  pathogen. 

Iiedic,  Z.  (1955)  on  the  basis  of  an  experiment  on  white  mice,  came  to  the 
conclusion  that  the  aspiration  of  an  aerosol  of  listeria  leads  to  the  death  of 
the  animals  from  a  eubacute  septicopyemic  process. 

The  fact  that  an  airborne  infection  is  more  probable  under  natural  con¬ 
ditions  and  also  the  indications  of  some  authors  served  as  a  premise  for  the 
inveot  igntion  of  this  que3tiop<t^  ^  .  / 

;  v-  f 

Vc  decided  to  find  out  in  our^experiments  the  possibility  of  infecting 
white  nice,  guinea  pigs  and  young  pigs  by  the  airborne  route  in  comparison 
with  the  other  methods  of  infection,  and  to  establish  the  times  of  excretion, 
and  retention  of  the  infectious  matcriaK^^^ 


i'or  the  infection  of  the  mice  and  guinea  pigs  we  used  strain  Ho.  2  o? 
Lirterolla  monocytogenes,  and  for  the  infection  of  the  young  wigs,  a  mixture 
of  lintorla  strains  (Kos.  2,  9,  3^.  199  and  3501)  which  were  Isolated  from 
swine.  The  cultures  grew  for  36  hours  on  M?x.  at  37°C,  were  washed  off  with 
M?2,  and  a  definite  concentration  of  microbic  bodies  established  in  1  ml  of 
MP3  according  to  the  optic  standard. 

The  aerosol  Infection  of  the  mice  and  guinea  pigs  was  made  in  a  chamber 
with  a  20  1.  capacity,  end  the  young  pigs  in  a  chanter  with  a  321  1.  capacity 
-ho  chanters  were  hermetically  sealed  and  had  oponings  in  the  top  for  -spray¬ 
ing  devico  and  for  an  air  cutlet. 

Tho  diffusion  vac  mdc  with  a  uedical  inhaler,  to  which  was  attached  a  force 
pump  of  tho  factory  "Acspirator,"  model  AI-1,  giving  an  air  streao  at  approx¬ 
imately  throe  atmocohoric  pressures. 
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-ho  size  of  the  aerosol*?  particles  were  determined  by  the  1.  I.  Elkin 
and  S.  I.  Eidelstdn  method.  It  was  found  that  upon  diffusion  of  the  KKJ 
(pH  -  7.?.),  particles  are  formed  with  sizes  froa  0.5  to  10  microns.  Moreover, 
the  field  cf  vicica  is  quantitatively  predominated  by  the  small  particles. 

Vith  a  diffusion  of  a  physiological  solution  of  sodium  chloride  (pH  -  ?-?.3) 
the  size  of  the  particles  ranges  from  6  to  30  microns,  and  the  field  of  vision 
is  predominated  by  the  large  particles. 

The  white  rice,  guinoa  pigs  and  young  pigs  wore  placed  into  the  chamber 
where  tho  dynamic  aesocol  we*  created.  The  diffueion  of  the  suspension  of  mi¬ 
crobes  we •  rade  fractionally.  The  density  of  the  cloud  was  doterminod  by  the 
brightnese  of  a  roy  of  light  passing  through  the  chamber. 

For  the  cut  cut -.a  co  vr  and  oral  infections  the  anme  cultures  of  listeria 
were  utilized  that  wore  used  for  the  airborne  infection,  and  in  tho  seme  con¬ 
centration. 

In  tho  bacteriological  investigation  of  the  internal  organs  and  excreta 
from  tho  onijralB  which  died  or  were  sacrificed,  we  cade  sowings  on  M?F3  and 
M?PA  with  1  ^  glucose  and  2  £  glycerol.  Together  with  tho  usual  cultures  made 
with  a  pipotto,  portions  of  tho  organs  were  placed  into  flasks  and  large  test 
tubes  with  the  medium,  and  divided  cultures  on  bacterial  dishes  of  a  suspension 
of  the  orgcr.s  and  excreta  were  also  used.  From  small  pieces  of  the  liver, 
spleon,  lungs,  lymph  nodes  end  brains  of  sacrificed  young  pigs  was  prepared  e 
suspension  in  a  physiological  solution  la  a  1:2  dilution,  which  v?.s  injected 
into  the  whito  mice  subcutaneously  in  a  0.5  Oil  dose. 

1.  Erne rlvents  on  the  airborne  Infection  of  the  white  nice. 

Experiment  Ho.  1.  An  examination  of  the  possibility  of  airborno  infection 
of  white  mice  in  comparison  with  subcutaneous  and  oral  infection. 

Sixty  whito  mice,  weighing  13-20  g,  were  used  in  the  given  experiment. 

The  mice  wero  divided  into  3  groups  of  20  each. 

The  irico  of  tho  first  group  were  placed  for  30  minutes  into  a  chamber 
where  a  culture  of  listeria,  after  a  36“^our  growth  on  MPA,  wsa  diffused;  tho 
washing  was  done  with  MTB;  the  density  of  tho  suspension  of  microbes  was  500 
million  bacterid  bodies  in  1  ml.  Tho  diffusion  was  made  fractionally  -  1  to  2 
minutes  after  every  4-5  minutes.  The  mice  of  tho  second  group  was  infected 
subcutaneously  with  0.3  ml  of  this  same  suspension  of  listeria.  The  nice  of  the 
third  group  wore  infected  per  os;  the  culture  was  given  with  elite  with  a  calcu¬ 
lation  of  0.5  «1  of  tho  listeria  stispension  for  each  mouse. 

For  substantiation  of  the  received  data  this  experiment  was  repeated  on  51 
white  mice  that  weighed  18-20  g.  each. 

The  data  from  the  experiments  are  shown  in  tables  Ho.  1  and  2. 

It  is  evident  froa  the  cited  tables  that  a  JC-minuto  and  a  15-sinut©  stoy 
in  tho  chamber  with  an  aerosol  in  which  :  1  or  0.5  cl  of  a  500-aillioa 
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suspension  of  lictcrclla  io  diffused,  constitutes  a  lethal  dose  for  nice.  The 
latter  die  in  90-1C0  £  of  the  cases  in  periods  of  approximately  5-7  days.  The 
gems  v-ere  detected  in  all  the  invent igated  organs  and  excreta  of  the  animals. 

In  the  subcutaneous  injection  of  0.3  ®1  of  the  cane  suspension  of  listeria  the 
nice  die  in  55-70  £  of  thn  cases;  the  germs  are  always  found  in  the  brain  and 
in  the  otherbrgane  and  excreta,  although  cot  in  all  of  the  deceased  animals. 

,  The  nice  die  after  longer  periods,  13-72  days;  the  incubation  period  is  also 
prolonged.  (Table  1) 

In  the  oral  infection  cado  by  feeding  the  suspension  of  listeria  ia  the 
N?3,  which  contains  $00  million  oicrobic  bodies  per  1  ml  and  ie  mixed  with 
milk,  in  a  dose  of  0.5  cl,  the  animals  died  ia  25-55  >>  of  the  cases.  The  germs 
are  always  discovered  in  the  brain,  and  in  isolated  instances  ia  the  other 
organc;  she  death  of  the  animals  occurs  within  9-11  days. 

Txporincnt  No,  2.  For  establishing  thu  111!,  LL-50  and  the  oublothal  dose, 
experiments  were  staged  with  exposures  to  inhalation  of  t.-.a  listerellnl  sus¬ 
pension  of  5,  2,  1,  0.5  minutes  and  15  seconds.  The  nice  were  not  pieced  in  the 
chamber,  out  wore  located  for  tho  designated  tine  parioi  at  an  opening  of  the 
chamber  from  which  escaped  a  sol  saturated  with  listeria. 

Tho  results  of  the  experiments  aro  shown  in  table  3. 

These  experimental  results  indicate  that  in  tho  given  case  the  death  rate 
of  tho  mice  from  listerellal  eftpsis  after  a  50-minute  Inhalation  of  a  500- 
million  listerollnl  cuspons<on  io  100  (J,  a  2-ainuto  inhalation  causes  705»,  a 
1-ninute  -  60  5,  a  0.5-ninute  -  40-50  of  tho  cases,  whereas  in  the  subcutaneous 
infection  death  occurs  in  60  $  of  the  cases,  and  in  tho  15-second  exposure  the 
mice  remain  alive. 

(Table  2) 

(Table  3) 

A 3  seen,  the  vhito  mice  are  extremely  sensitive  to  lioterolla  Infection 
with  a  penetration  of  the  pathogens  through  tho  respiratory  tracts.  Those  data 
become  even  more  convincing  if  the  loos  of  the  sol  is  taken  into  consideration. 
The  loss  of  sol  in  our  experiments  exceeds  5$*.  because  a  precipitation  of  the 
aerosol's  particles  occurs  on  the  vails  of  the  chamber,  on  the  animals,  ia  the 
transmittal  of  tho  particleo  through  the  rubber  tube  etc. 

Tho  nice  aro  lc..o  sensitive  to  the  subcutaneous  and  oral  infection  and  die, 
for  the  most  part,  not  from  listerellal  sepsis,  but  frea  tho  development  of  aa 
affliction  of  the  central  nervous  system.  Obviously  the  pathogenesis  in  tho 
airborne  infection  io  different  than  with  tho  subcutaneous  and  oral. 


For  a  check  on  the  harmlct  ..,.z  in 
li.t.  -*ia,  10  white  nice  were  L-pt  for  a 
uv.s  v-.ffus^d.  Nith  thio,  no  divergences 

wT.  • 


tns  aspiration  of  r.  col  not  containing 
l-.'.'u.'  period  ia  a  chamber  vaert  IITA 
from  normal  were  noted  in  any  of  tho 


the  majority  of  investigators  coneider  guinea  pigs  as  a  suitable  labors— 
t: -v  typo  for  thp  investigation  of  liotcrollocic,  whereas,  Zeeliger,  Pallaske 
-:.d  Otgea  point /Choir  slight  resistance  to  a  subcutaneous  or  oral  infection. 
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Zeeligcr  writes  that  for  the  reproduction  of  an  infection  In.  guinea  pigs, 
larger  dosco  are  required  than  for  other  ecia.ll  animals.  Farther  on  he  indicates 
that  an  intravenous  injection  causes  a  lethal  disease,  whereao,  in  an  oral  in¬ 
fection  the  animals  remain  healthy.  With  an  instillation  of  live  listei’ia  into 
the  conjunctival  sac,  the  majority  of  tho  animals,  after  recovery  from  a  local 
conjunctivitis,  recovers,  although  a  portion  of  thorn  may  dio. 

The  reproduction  of  keratc -conjunctivitis  in  guinea  nigs  and  rabbits  is  one 
of  the  methods  of  testing  the  pathogenicity  of  li3teria. 

In  the  literature  easily  available  to  us,  there  is  no  infection  of  guinea 
pigs  described. 

We  arranged  2  experiments  (10  guinea  pigs  in  each;  their  livo  weight  was 
220-250  g  each.)  for  a  determination  of  the  possibility  of  infecting  guinea 
pigs  with  airborne  germs.  The  guinea  pigs  were  infected  according  to  the  method 
described  previously.  They  were  placed  into  a  chamber  where  they  were  Icept  for 
a  two-hour  period.  During  this  time  there  woo  diffused  3  ml  of  a  llsterellal 
suspension  of  &  500-million  concentration  per  1  ml. 

Ton  guinea  pigs  were  infected  in  the  conjunctival  sac  (2-3  droplets  of 
culture  in  one  eye),  and  5  subcutaneously  with  a  dose  of  3  nl  of  this  same  lis- 
terellal  suspension. 

In  the  animals  infected  by  the  aitborne  method,  on  the  2nd-3rd  day  there 
was  observed  a  refusal  of  food,  &  mucosal  discharge  from  the  none,  a  quickened 
breathing.  On  the  3rd-5th  day  all  of  the  guinea  pige  died. 

Upon  autopsy  there  was  a  strong  hyperemia  of  the  lungs,  enlargement  and 
blood  filling  of  the  llv$r.  In  some  there  were  punctate  grayi3h-vhlte  focuses 
in  the  livor,  the  spleen  was  pale. 

In  smear  impressions  from  the  liver,  lungs  and  spleen  were  detected  a 
large  number  of  gran- positive  bacilli. 

A  growth  of  Lioterella  monocytogenes  vas  detected  in  cultures  from  all  the 
organs,  urine  ,  and  the  mucus  from  the  nasal  cavity. 

In  the  animals  which  were  infected  in  tho  conjunctival  cac,  a  strong  lac- 
rimation  was  noted  on  the  2nd-3rd  24-hour  period;  a  purulent  secretion  was 
discharged  from  the  eyo,  later,  a  complete  closure  of  the  eye  fissure,  and  on 
the  ?th  or  8th  24-hour  period  -  a  corneal  opacity.  Some  animals  refused  food 
during  the  period  of  tho  strong  development  of  tho  conjunctivitis.  On  the  15th- 
20th  day  tho  animals  regained  the^ir  health.  Within  5-£  24-hour  periods  after 
the  recovery  the  guinea  pigs  were  sacrificed  and  a  bacteriological  investigation 
cade  of  their  organa. 

From  tho  5  guinea  pigs  infected  subcutaneously,  two  died  from  li6terc.ll.-l 
sepsis,  three  remained  alive. 

As  a  result  of  the  bacteriological  investigation  it  was  established  that 
the  guinea  pigs  infected  in  the  conjunctival  sac  may  dischargo  the  llsterellocis 
pathogen  with  thr'r  urine  up  to  40  24-hour  periods  and  remain  carriers  of  lis- 
terollosis. 
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Guinea  pigs  are  ertrcsely  sensitive  to  the  airborne  infection  and  die 
from  listorellosic  on  the  3rd-5th  day  in  100  £  of  the  case*.  Conversely,  they 
are  slightly  sensitive  to  the  subcutaneous  infection  from  which  they  die  in 
40  /o  of  the  cases. 


i. c  a  control.  In  theca  te^tc  we  used  three  guinea  pigs  which  were  kept  for 
three  hours  in  a  chanter  where  a  sterile  nob  was  diffused. 

Hot  every  investigator  has  been  successful  in  creating  an  induce!*  irfect4''’! 
in  ewiae. 


I).  Gill  (103?)  injected  intravenously  a  eultxxre  of  listeria  into  four 
young  oige.  hn  increase  in  their  temperature  was  noted  after  hwich  the  ani¬ 
mals  recovered, 

2.  Hester  and  S.  Schwarts  infected  two  pigs  intracsrebrally  with  cul¬ 
tures  of  a  oheeo  strain  of  listeria.  One  animal  died  within  43  hours;  however, 
u  culture  of  the  diseased  pathogen  ua3  not  isolated.  The  other  pig  died  with¬ 
in  three  days  and  fren  the  tissue  of  the  organa  was  isolated  a  culture  of  lis¬ 
teria.  Two  other  swine,  one  of  which  was  infected  by  a  single  intraperitoneal 
injection,  and  the  c-i  h-  r  by  1?  iat nunis-nlar  Injections,  were  oacrificed  when 
they  were  in  a  serious  condition.  Attempts  to  isolate  cultures  of  listeria  fron 
their  organs  were  unsuccessful,  but  the  histological  changes  were  characteristic 
for  listcrellosls. 

P.  ?.  Sakharov  and  2.  I.  Gudokavaiu  did  not  succeed  in  infecting  a  pig  in¬ 
tramuscularly  with  a  twofold  injection  of  a  culture  of  listeria  in  5-6  ml  doses. 

h.  Prahas,  T.  Dunlup  and  I*.  Levine  (1940)  informs  of  a  successful  infection 
through  the  ocular  conjunctiva  of  a  single  young  pig,  with  a  lethal  result.  A 
culturn  of  licteria  was  isolate  froa  tho  pig's  organs. 

2 .  Hubl’.:  and  Lusnicka.  (1955)  oanaged  to  produce  intracerebral,  peritoneal 
and  intravenous  infection. 

In  our  experiments  10  young  pigs,  weighing  5-6  kg  each  and  1  to  1.5  months 
of  age,  were  subjected  to  infection.  Jo r  the  infection,  virulent  strains  of  lis¬ 
teria  isolated  froa  ewinc  were  usod. 

In  tho  first  experiment  pigs  Ho.  13  and  14  were  placed  into  a  321  1.  cap¬ 
acity  cheater  for  5  hours  two  days  runnung.  In  this  chamber  was  diffused  a  ntx- 
vuro  of  the  strains  of  a  listerellal  culture  of  a  24-hour  incubation  on  M?A.  The 
v-chinj  was  made  with  .’lTu>;  the  density  of  the  suspension  was  5  milliard  >*cterw 
l.-.l  bodies  per  ml.  It  was  diffused  fractionally,  30  minutes  each  tine  with  15-20 
minute  intervals;  in  all  30  r.l  of  the  culture  was  diffused  in  the  5  hours.  In 
tho  chanter  observation  vrs  maintained  over  t_c  -nimals,  after  cash  hour  the 
number  of  respiratory  movements  per  minute  was  calculated  end  the  temperature 
in  the  chunter  noted,  before  placing  the  a  „  :al  into  the  chamber  and  after  its 
withdrawal  the  body  tens uraturo  vas  checked,  the  number  of  respiratory  movements 
and  the  pulse  calculated.  Turing  the  10th  day  after  the  first  infection,  blood, 
urine, foces  and  naral  mucus  were  rnken  for  bacteriological  reasons  and  invest  I- 
„-.tod  according  to  the  usual  mot  hod.  Tho  data  are  reflected  in  tables  Ho.  4  d  $. 
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(fable  4) 

On  tho  following  day  after  the  infection  the  animals  refused  food,  lay 
down,  harrowed  into  the  tedding  litter,  did  not  reenond  to  call;  the  respiration 
vac  shallow,  quickened,  of  a  bonc-abdoninal  type  with  moans.  Upon  auscultation 
of  tho  cheat  cavity,  moist  rale®  and  a  cheeping  sound  were  audible.  On  tho  2nd 
v1  3rd  day  this  condition  continued,  and  from  the  nasal  cavity  was  excreted  a 
viscous  yellowish  mucus,  the  conjunctiva  was  hyporecic.  On  the  4th  day  the  ani¬ 
mals  sluggishly  accepted  food,  but  thalr  condition  was  depressed;  the  rales 
ceased;  nucua  was  discharged  from  the  nasal  cavity  in  small  quantities.  On  the 
5th  and  6th  day  tho  animals  began  to  accept  food,  thoir  recovery  had  begun. 

In  the  second  experiment,  on  two  young  pigs  of  the  same  age  and  live  weight 
as  in  the  first,  the  infection  was  made  by  the  aethod  indlcatod  previously,  but 
the  concentration  of  bacterial  bodies  in  1  Bl  was  increased  to  20  milliard. 

As  c  result  of  thle  experiment  one  pig  died  fron  listerollal  sepsis  on  the 
3rd  day,  the  other  recovered  after  a  serious  illness. 

In  the  following  experiment,  4  one-month-old  pigs  were  subjected  to  infec¬ 
tion  by  the  previously  described  aethod.  The  animals  recovered  from  the  disease 
with  difficulty  and  remained  alive.  The  bacteriological  investigation  of  the 
blood,  urine,  feces  and  nasal  mucus  in  the  pigs  of  these  experiments  are  ana¬ 
logous  to  the  data  received  in  the  firot  experiment. 

(Table  5) 

In  order  to  establish  the  possibility  of  an  oral  infection,  pigs  No.  15 
and  3,  age  1.5  months,  received  over  a  5  <lay  period  0.5  1»  of  a  24-hour-old 
growth  of  a  listerellal  culture  in  broth. 

During  the  two-month  observation  over  thorn,  an  emaciation  was  noted;  the 
bristle  was  yellow,  dull,  disheveled. 
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Tho  blood  serum  was  investigated  for  DA  (agglutination  reaction  ?  -Tr  note) 
with  the  VI2V  antigen  in  all  animals  three  times  prior  to  Infection  and  evory 
5-6  days  after  infection.  By  this  we  established  that  tho  DA  appeared  within 
5-10  days  after  infection  and  was  positive  in  a  dilutic  of  1:100,  1:200  during 
the  entire  period  of  observation. 


In  order  to  determine  the  continuance  of  the  lioterla  in  the  organism,  8 
experimental  pigs  were  killed  at  different  time  periods  and  their  organs  sub¬ 
jected  to  bacteriological  and  biological  investigation. 

The  results  of  the  investigation  are  shown  in  table  6. 

Tron  the  cited  table  it  is  ceen  that  a  pig  reaaine  a  carrier  of  listeria 
for  c  long  period  (75  days),  the  pathogen  is  localised  primarily  in  the  brain 
and  tho  longs,  which  is  necessary  to  take  into  consideration  in  a  bacterio¬ 
logical  diagnosis  of  ths  subject  disease 

(Table  6) 
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Conclusions 


1.  White  sice  and  guinea  pigs  are  extremely  sensitive  to  lleterellosls 

in  the  airborne  method  of  Infection  and  less  sensitive  to  the  subcutaneous  and 
oral  methods,  ’..’here  the  causative  agent  is  Introduced  per  os  or  subcutaneously, 
the  majority  of  the  mice  die  with  the  clinical  manifestations  of  an  affliction 
of  the  central  r.ervou3  system. 

2.  Excretion  of  listeria  by  the  sick  and  convalescent  guinea  pigs  occurs 
through  the  nasal  discharge,  urine  and  feces  for  a  period  of  ho  24-hour  periods, 
and  by  pigs  up  to  the  8th  24-hour  period  after  infection. 

3.  Pigs  become  ill  with  listerollosls  upon  their  infection  by  an  aerosol 
and  remain  carriers  of  listeria  as  long  as  75  24— hour  periods  after  recovery. 

4.  The  frequent  detection  of  listeria  in  the  brain  tissue  of  the  experi¬ 
mental  animal 8,  without  a  vioiblo  clinic  of  the  disease,  indicated  a  prolonged 
carrying,  and  the  presence  of  a  hidden  form  of  the  lietorellal  infection  .under 
natural  conditions,  that  should  be  taken  into  consideration  in  a  bacteriological 
diagnosis  and  in  an  analysie  of  an  episootic  and  epidemiological  situation. 
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